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~32 IN ~-~ As mentioned above, the phylogenetic trees in the three local populations indicate that there are at least two distinct groups of mtDNAs in Japan. To evaluate the evolutionary significance of this finding, we constructed a phylogenetic tree of mtDNAs among the three major races, combining our data with those for Caucasians and Negroes analyzed by Cana (1982) . A total of 117 restriction types were observed among the three racial groups. The three groups do not share any restriction types in common. The average number of nucleotide substitutions for Japanese is almost the same as that for Caucasians, whereas the value for Negroes is about two times larger than those for the other two groups. This implies that the mtDNAs of Negroes are much more diverse than those of Caucasians or Japanese. We also estimated the number of nucleotide substitutions for all pairs of individuals in the three racial groups and constructed a phylogenetic tree for the 117 types by the UPG method. We tentatively classified all lineages into eight dusters designated as C1 to C8.
A phylogenetic tree showed 5 distinct clusters (C1, C2, C4, C5 and C6) specific for the particular racial groups, while in 3 dusters (C3, C7 and C8) there were interminglings of types from different racial groups. Most of the interminglings were likely to be due to gene migrations. However, the overall clustering pattern of the tree suggested that the ancestral human population has already been polymorphic in the mitochondrial genome before the divergence of the three major races.
Based on the above mentioned observations, the mtDNA analysis for patients of mitochondrial diseases were applied using denaturing gradient gel electrophoresis to detect a single mismatch of mtDNAs. Southern blot analysis using HLA class II genes, DR, DQ and DP as probes, revealed that the degree of polymorphism of class II is much greater than that detected by classical serology. For instance, HLA-Dw2(DR2-DQwl) and HLA-Dwl2(DR2-DQwl) haplotypes were undistinguishable by serology, but they show a strong response in the mutual mixed lymphocyte reaction (Sone et al., J. Immunol. 135: 1288 , 1985 , and furthermore they differ in controlling the immune response to schistosomal antigen; namely Dw2 haplotype controls high response to schistosomal antigen whereas Dwl2 controls non response to that antigen (Ohta et al., J. Immunol. 131: 2524 , 1983 Hirayama et al., Nature, 327: 426, 1987 ). These observation indicated that HLA-Dw12 haplotype may differ in genes coding for DR2 and DQwl.
Southern blot analysis clearly revealed the difference in DR and DQ patterns between HLA-Dw2 and Dwl2 haplotypes. I-ILA-DQwl fl gene from Dw12 haplotype was cloned and its base sequence was determined (Tsukamoto et al., Immunogenet., 25: 343, 1987) .
The amino acid sequence of HLA-DQwl t3 chain of HLA-Dwl2 haplotype was deduced from the base sequence and compared with that of HLA-DQwl /3 chain from HLA-Dw2 haplotype. Out of 11 amino acid differences between HLA-Dw2 and Dw12 haplotypes in the extra cellular domains, 10 were in the first domain especially around the amino acid residue 70 constructing a hypervariable region. More interestingly DQwl fl chain from Dwl2 has extra 8 amino acid residues in cytoplasmic domain compared to that from Dw2.
The extra 8 amino acids were corresponding to the 5th exon of the DQwl /? gene. The 5th exon was not utilized in DQw fl genes from Dw2, 3 and 4 haplotypes due to the point mutation at the splicing site for the 5th exon. Among the class II genes in humans and mice, only HLA-DQ shows this mutation, and among the DQ genes there is a polymorphism in this sequence. These differences in structure observed between Dw2 and Dwl2 haplotypes may explain the difference in controlling the immune response to schistosomal antigen between Dw2 and Dwl2 haplotypes.
Genes for the fourth component of complement (C4) LDL receptor cDNA subfragment probes revealed that a deletion including exon 15 or 16 was present in the mutant gene in one of the two families and that a deletion including exons 16 to 18 existed in the mutant gene in the other family. In three of the remaining four families, the haplotypes of RFLPs were informative for the identification of the mutant LDL receptor genes. The haplotypes of the mutant genes were different from one another among the three families. In the remaining one family, the proband was homozygous for all the seven RFLPs but an unusual TaqI 1o5 kb band served as a DNA marker for the detection of the mutant LDL receptor gene in this family.
These data suggest that molecular diagnosis using RFLPs is useful for the early detection of FI-I and that the origin of mutant LDL receptor genes tends to vary with pedigrees with FH in Japan. The data also indicate that more RFLPs must be revealed at the LDL receptor locus to increase the PIC value.
Jpn. Y. Human Genet. RFLPs have proven themselves to be useful in the prenatal diagnosis of metabolic disorders such as phenylketonuria and factor VIII deficiency. However, the applications are not limited to the diseases with known biochemical abnormalities. RFLP-study has also made it possible presymptematic and/or prenatal diagnosis of Huntington disease, Duchenne muscular dystrophy, yon Recklinghausen disease, manic depressive syndrome, tuberous sclerosis and at least ten other diseases. RFLP diagnosis needs probes as well as information on their PIC (polymorphism information content). Nearly all the probes available so far have isolated in either United States or Europe and thus most information on them were based on Caucasians.
In the present study, 38 different RFLP probes were applied on a presumably normal 50 to 60 Japanese. Some of the probes were combined with two or three different enzymes,
i.e., a total of 43 sites were analysed. In 5 of them, no polymorphic pattern was detected among Japanese although out" own study and those in the literature revealed polymorphism among Caucasians. In additional 4, a new RFLP pattern which has not been described in Caucasians was observed. Again, our own study on some 10 Caucasians revealed similar results to what was described in the literature. The new RFLP pattern could be unique to either Japanese or Orientals, although further studies are needed. In additional 8 sites, incidence of two groups were very different. For example, a probe detected both A1 and A2 fragment at 95:05 ratio among Japanese, whereas what was described in Caucasians was 71:29, thus dropping PIC from 0.33 (Cauc.) to 0.09 (Jpn.). Using probes with high PIC, a linkage study on a familial neuro-muscular disease has just been launched.
As to oncogenes, we detected two RFLP sites within the N-mye gene. No RFLP has been described in the literature within it. An RFLP pattern of amplified N-myc in 6 cases of neuroblastoma and a case of rhabdomyosarcoma has been analysed. In all of them, a 17 kb Sph I fragment (S2 pattern) was detected. In the normal population, the "gene" frequency of the fragment was about 50 ~. Whether the N-myc with the $2 pattern has a tendency to amplify is being examined. 
